family. Hypotonia, non-progressive myopathy with proximal weakness, occasionally facial impairment, and skeletal deformities such as congenital hip dislocation, pes cavus, and kyphoscoliosis, are the main clinical manifestations. Cases without muscular weakness and with only pes cavus have also been described (Telerman-Toppet et al., 1973) . Electromyographic study has been described as normal, myopathic (Mrozeck et al., 1970) , or neurogenic with polyphasic potentials of long duration and increased voltage (Isaacs et al., 1975) . Nerve conduction velocities are normal (Isaacs et al., 1975; Bethlem, 1977) or slowed (Hooshmand et al., 1971) .
The results of the electromyographic and recent muscle biopsy studies (Telerman-Toppet et al., 1973; Isaacs et al., 1975; Coers et al., 1976) indicate a neurogenic basis for the disease (Engel and Warmolts, 1973; Telerman-Toppet et al., 1973; Isaacs et al., 1975; Bethlem, 1977) .
In this paper we present the results of single fibre electromyographic study in five patients with central core disease.
Method
Single fibre EMG was performed according to the technique described by Ekstedt (1964) , Ekstedt and Stalberg (1973) , and Stalberg and Ekstedt (1973 The fibre density of the motor unit was studied according to the technique of StAlberg and Thiele (1975) , determining the average number of muscle fibres belonging to the same motor unit with action potential exceeding 200 ,tV and within the uptake area of the electrode. The average number was calculated for 20 random and different electrode positions.
The jitter interval of the double or complex potentials was calculated manually (Ekstedt et al., 1974) from superimposed recording. Mean range of five (MR5) or ten (MR1O) was measured and the conversion factor (0.49 or 0.37 respectively) applied to calculate the mean consecutive differences (MCD) of the interpotential interval values. In normal subjects MCD varies between 5 and 50 ,ts (Ekstedt et al., 1974 recorded only at 6% of the points. Potentials belonging to two fibres (63% of points), to three or four fibres (23%), and multiple potentials with more of four fibres (2%) were more frequent than in control subjects (Fig. 3) .
Discussion
The patients in this series had clinical features and morphological changes consistent with central core disease. Results of clinical and morphological studies in three of these cases and conventional EMG in the same patients have been published previously (Pascual Castroviejo et al., 1974; L6pez-Terradas, and Conde, 1979) . Single fibre EMG can provide information about the pathology of the motor unit when no definite signs of abnormality are found in the conventional EMG. We could not find any reported results of this technique applied to the congenital myopathies. The average of the motor unit fibre density per recording area of the electrode and the values of the MCD in our normal subjects are similar to those published by Stalberg and Thiele (1975) and Ekstedt et al. (1974) .
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Our patients with central core disease showed an increase in the values of the motor unit fibre density when we compared them with healthy subjects of the same age. Double and complex potentials with three, four, or more fibres belonging to the same motor unit were more frequent in central core disease than in normal subjects. The jitter was only measured in some potentials, with normal results. High but normal jitter (near 50 ,us) was observed in late components of some complex potentials. These values suggest that patients with central core disease have, in general, stable neuromuscular transmission.
Motor unit fibre density increases in different diseases. The highest values are observed in lower motor neurone disorders, such as amyotrophic lateral sclerosis, progressive spinal muscular atrophy, and syringomyelia , but density is also high in myopathies, especially in Duchenne muscular dystrophy (StAlberg and . Increased fibre density indicates that the muscle fibres belonging to the same motor unit are increased per recording area of the electrode. It is usually the result of reinnervation and, in the EMG, generally corresponds to polyphasic and high amplitude action potentials and, possibly, to late components of the motor unit potentials. These late components are the result of collateral sprouting with reinnervation of previously denervated muscle fibres . In the first phases of reinnervation, late components have an increased jitter and intermittent blocking. Afterwards, the neuromuscular transmission is more secure and the late components have a fixed latency . This theory is consistent with the results of single fibre EMG. .
In our patients, increased motor unit fibre density was accompanied by an increased percentage (7% to 20%) of motor unit potentials with late components (L6pez-Terradas and Conde, 1979) . In normal subjects, only a maximum of 3% of the motor unit potentials show late components at 9-16 ms from the main component (NissenPetersen et al., 1969) .
Increased motor unit fibre density and motor unit potentials with late components are a striking feature in myopathies, especially in Duchenne dystrophy (Stalberg and Ekstedt, 1973; Stalberg et al., 1974; Desmedt and Borenstein, 1973; . Desmedt and Borenstein suggest that collateral innervation is also present in muscular dystrophy.
Study of the terminal innervation ratio (Coers and Woolf, 1959; Coers et al., 1973a) shows that in normal subjects the mean is 1.1. In neurogenic atrophy the terminal innervation ratio is increased (Coers et al., 1973b) , indicating an increased amount of branching. Although the motor unit fibre density is also increased in Duchenne dys- trophy, the terminal innervation ratio is normal in this disease (Coers and Telerman-Toppet, 1977) . Obviously, increased peripheral branching is not the only cause of increment in the fibre density of the motor unit. In Duchenne dystrophy, it is observed that small clusters of regenerating muscle fibres receive innervation (Swash and Schwartz, 1977) , split fibres (Aloisi et al., 1974; Schwartz et al., 1976) , and a separate part of a fibre divided by segmental necrosis, which develops extrajunctional acetylcholine receptors (Katz and Miledi, 1964) and receives new innervation from unemployed axons (Coers and Telermann-Toppet, 1977) , can explain late components of the motor unit potentials and increased fibre density of the motor unit without an increased terminal innervation ratio.
In central core disease necrosis of the fibres is not a striking feature, whereas increased terminal innervation ratio was found by Isaacs et al. (1975) and Coers et al. (1976) . The increased motor unit fibre density in central core disease is less than the values observed in progressive diseases of the lower motor neurone (Table 2) , but similar to those described in mild or moderately severe axonal neuropathies . Increased terminal innervation ratio is well correlated with increased fibre density of the motor unit in lower motor neurone diseases , and other processes such as in psychotic patients (Crayton et al., 1977) . In our series of cases of central core disease, the average value of the motor unit fibre density was increased by 46%, and the terminal innervation ratio was increased by 20-30% in the cases of Isaacs et al. (1975) and Coers et al. (1976) .
We think that the single fibre EMG study in our patients provides information about the motor unit in central core disease. We have previously commented that the EMG in central core disease is contradictory, since both myogenic and neurogenic changes are described (Mrozeck et al., 1970; Hooshmand et al., 1971; Isaacs et al., 1975) . Motor unit fibre density and terminal innervation ratio are consistent with a possible neural aetiology of the disease (Engel and Warmolts, 1973; Bethlem, 1977) , since an increment of both parameters is only described in neuropathies. The process affects type 2 fibres, which disappear progressively and possibly suffer a transformation from type 2 to type 1 with predominance and cores in the latter (Telerman-Toppet et al., 1973) . Reinnervation of type 2 by type 1 fibres could explain the disappearance of type 2 fibres with the predominance of type 1 (Teleman-Toppet et al., 1973) , the collateral A. Cruz Martinez et al branching with increased terminal innervation ratio (Isaacs et al., 1975; Coers et al., 1976) , the increased percentage of late components of the motor unit potentials, and the increment in motor unit fibre density.
